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(54) Fiber optic connector device 

(57) A fiber optic connector transmits light and in- 
cludes a body member and at least one strand of optical 
transmitting material. The body member is formed in a 
generally U-shaped configuration to define a first linear 
segment, a second linear segment and a looped seg- 
ment that interconnects the first and second linear seg- 
ments. The first and second linear segments extend 
generally parallel with one another and are disposed 
apart from one another at a spaced distance. The at 
least one strand of optical transmitting material is carried 
by the body member to conform to the generally U- 



shaped configuration and has a minimum bend radius 
for transmitting light. The looped segment has an inner 
radius curvature greater than one half of the spaced dis- 
tance and is at least equal to or greater than the mini- 
mum bend radius for transmitting light. Another embod- 
iment includes fiber optic ribbon fabric as the body mem- 
ber which is formed into a serpentine configuration to 
define an array of linear segments and a plurality of 
looped segments. This embodiment selectively and op- 
tically connects together a plurality of modules arranged 
in a juxtaposed relationship. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention Is directed to a fiber optic con- 
nector device. More particularly, the invention is directed 
to a fiber optic connector device that optically connects 
together electronic modules. 

BACKGROUND OF THE INVENTION 

[0002] The "need for speed" in today's electronic 
world continues to drive the evolution of microproces- 
sors and systems that support them. With each new 
generation of microprocessors, the promise of in- 
creased throughput can only be realized if the slowest 
link in the support system can be improved. Without 
opening the bottlenecks, the increased speed of a new 
microprocessor will be effectively slowed to the pace of 
the bottleneck system component. Thus, the new high 
speed microprocessor is typically left idling non-produc- 
tively while waiting for the support systems to perform. 
[0003] Most microprocessor devices, both for compu- 
tation and for communication, operate based on the flow 
of electrons and the transmission of electromagnetic 
fields with wavelengths typically longer than one cen- 
timeter. The speed at which a signal can be successfully 
transmitted in these devices is typically inversely pro- 
portional to the distance over which the information 
needs to travel. 

[0004] To overcome this problem of decreased speed 
at longer distances, these electronic devices have been 
adapted to communicate optically through photons and 
electromagnetic fields with wavelengths typically short- 
er than two micrometers. Optical signals traveling in op- 
tical waveguides still suffer from degradation over long 
distances but they are several orders of magnitude bet- 
ter than electrical signals. While these systems still proc- 
ess electrical signals, they are dependent upon optics 
to communicate over large distances. In this sense, the 
connectivity between processing nodes is optical. 
[0005] In electronic devices, the speed bottlenecks 
typically occur in printed circuit boards and electrical 
connectors. The transmission line structures created 
within these components have a finite bandwidth, limit- 
ing the ability of the innerconnect to faithfully reproduce 
the original signal at the signal destination. Parasitic ef- 
fects distort the signals, requiring a settling time before 
the transmission line can be sampled. Additionally, 
these electrical signals are susceptible to electromag- 
netic interference and data can be corrupted due to un- 
wanted electrical interference. 
[0006] Even though efforts are underway for creating 
higher bandwidth electrical interconnect solutions, the 
current bandwidth is typically less than two GHz de- 
pending on the desired transmission line characteris- 
tics. Using optics, the interconnect system does not rep- 
resent the system bottleneck. In fact, optical systems 



have bandwidths in excess of 100 GHz which is well be- 
yond the optical-electrical transducer capacity that is 
available today. Potentially, optical bandwidths could be 
high as 100,000 GHz. 
5 [0007] Even though electrical interconnect systems 
have such limitations, many users are more comfortable 
with the proven performance of electrical interconnec- 
tions over optical interconnections, particularly in harsh 
environments such as for use in military operations. Al- 
10 so, in military operations, size and weight of system 
components are critical. It is preferred that the size and 
weight be kept at a minimum because availability of 
space and carrying capacity, for example, on aircraft 
and submarines, are paramount. In Fig. 1 , electronic 
15 modules M1-M6 are organized in a side by side fashion 
and secured in a rack 2. Each of the electronic modules 
M1-M6 includes a plurality of optical receptacles 4 that 
receive terminations 6. Selected pairs of the termina- 
tions 6 are interconnected by individual ones of optical 
cable 8. 

[0008] In order to effectively make an optical connec- 
tion between selected pairs of electronic modules 
M1-M6, it is imperative that the optical cable bends 
about a radius that is larger than the minimum bend ra- 
dius r min of the optical fibers contained within the optical 
cable 8. For example, in a worst case scenario, connect- 
ing position M1 A with position M2A is illustrated in Fig. 
2. A distance "d" is determined between center points 
of the positions M1 A and M2A which usually represents 
a width of the module. To effectively optically connect 
electronic modules M1 and M2 at positions M1A and 
M2A, the optical cable 8, at a minimum, forms a semi- 
circular loop having an inner radius rj that is at least 
equal to or greater than one half times the distance d. If 
the optical cable 8 is bent about a radius less than the 
minimum bend radius r m j n , the optical signal either de- 
grades or it becomes corrupted rendering the optical 
signal unreliable. 

[0009] Assume, for purposes of example, that the 
minimum bend radius r min of the optical cable 8 is 0.5 
inches. Further, assume that the distance d is 1 .0 inch. 
Applying the formula that the minimum bend radius r mln 
is greater than or equal to one half of the distance d, the 
result is 0.5 inches which is greater than or equal to 0.5 
inches. Thus, the optical cable 8 having an inner radius 
0.5 inches will transmit a reliable optical signal between 
the electronic modules. 

[0010] However, assume also for example, that the 
electronic modules are narrower and, thus, the distance 
d is smaller. Assume that the distance d is 0.8 inches. 
If the minimum bend radius r min is 0.5 inches and one 
half of the distance d is 0.4 inches, the optica! intercon- 
nection between positions M1 A and M2A shown in Fig. 
2 will not yield a reliable optical signal because the min- 
imum bend radius r mjn 0.5 inches is greater than the in- 
ner radius r (l 0.4 inches of the optical cable 8. In short, 
narrowing the electronic modules M1-M6 will require 
new ways for making the optical interconnections ther- 
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ebetween. 

[0011] Additionally, as the electronic modules M1 -M6 
become more compact with miniaturized electrical cir- 
cuits, more optical receptacles may be added. Thus, the 
interconnection of the multiple optical receptacles be- 
comes more complex. As shown in Fig. 1 , several of the 
optical cables 8 are shown crisscrossing each other. As 
more and more optical receptacles 4 are added to the 
electronic modules, a "bird's nest" arrangement of the 
optical cables is created. As a result, complexity of op- 
tically connecting and disconnecting the electronic mod- 
ules becomes complex. Such complexities defeats the 
purpose of having individual electronic modules con- 
tained within the rack 2. A modular design should afford 
quick and simple replacement of any of the electronic 
modules. A "bird's nest" arrangement of the optical ca- 
bles 8 thwarts the goal of modular design. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0012] It is an object of the invention to provide a sin- 
gle fiber optic connector device for optically connecting 
a plurality of racked electronic modules. 
[0013] It is another object of the invention to provide 
a single fiber optic connector device that can be easily 
installed onto a plurality of electronic modules without 
creating a "bird's nest" effect. 

[0014] Another object of the invention is to provide a 
single fiber optic connector device that can be used with 
electronic modules without consideration of the width of 
any of the modules. 

[0015] Yet another object of the invention is to provide 
a single fiber optic connector device that can be easily 
removed from a plurality of electronic modules and eas- 
ily replaced without reference to an installation manual 
designating the appropriate optical receptacles for the 
appropriate terminations. 

[0016] Accordingly, a fiber optic connector of the in- 
vention is described. One embodiment of the fiberoptic 
connector of the invention transmits light and includes 
a body member and at least one strand of optical trans- 
mitting material. The body member is formed in a gen- 
erally U-shaped configuration to define a first linear seg- 
ment, a second linear segment and a looped segment 
interconnecting the first and second linear segments. 
The first and second linear segments extend generally 
parallel with one another and are disposed apart from 
one another at a spaced distance. The at least one 
strand of the optical transmitting material is carried by 
the body member to conform to the general U-shaped 
configuration and has a minimum bend radius for trans- 
mitting light around the looped segment. The looped 
segment has an inner radius of curvature greater than 
one half of the spaced distance and is at least equal to 
or greater than the minimum bend radius. 
[001 7] Another embodiment of the fiber optic connec- 
tor of the invention includes an elongated fiber optic rib- 
bon fabric that carries a plurality of fiber optic strands of 



optical transmitting material with each fiber optic strand 
having a minimum bend radius. The fiber optic ribbon 
fabric forms a serpentine configuration to define an ar- 
ray of linear segments and a plurality of looped seg- 

5 ments. The array of linear segments is disposed in a 
generally parallel, sequential relationship at a spaced 
distance between sequential ones of the linear seg- 
ments. A respective one of the looped segments inter- 
connects the sequential ones of the array of linear seg- 

10 ments. Each linear segment has at least one leg extend- 
ing from a lateral edge of the fiber optic ribbon fabric. 
Each looped segment has an inner radius of curvature 
greater than one half of the spaced distance and at least 
equal to or greater than the minimum bend radius so 

is that light can be transmitted from one leg to another leg 
through the fiber optic ribbon fabric. 
[001 8] Another embodiment of the invention is the fib- 
er optic connector that selectively and optically connects 
together a plurality of modules arranged in a juxtaposed 

20 relationship. Each module has at least one optical re- 
ceptacle formed therein. The fiber optic connector of the 
invention includes an elongated fiber optic ribbon fabric 
as described above. Each linear segment has at least 
one leg extending from a common lateral edge of the 

25 fiber optic ribbon fabric and is positioned along the com- 
mon lateral edge to align with and engage the optical 
receptacles in each of the modules to optically connect 
together the plurality of modules thereby causing se- 
quential ones of the array of linear segments to be dis- 

30 posed apart from one another at a spaced distance. 
Each looped segment has an inner radius of curvature 
as described above so that light maybe transmitted from 
one module to another. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 

Fig. 1 is a perspective view of a conventional as- 

40 sembly of electronic modules disposed in a juxta- 
posed relationship and contained within a rack. 
Fig. 2 is a partial top planar view of Fig. 1 . 
Fig. 3 is a perspective view of a first embodiment of 
a fiber optic connector device of the invention posi- 

45 tioned in front of a conventional optical receptacle. 
Fig. 4 is a top planar view of the fiber optic connector 
device of the invention shown in Fig. 3. 
Fig. 5 is a top planar view of the fiber optic connector 
device of the invention illustrating a looped segment 

so having a constant inner radius of curvature forming 
a generally circular shape. 
Fig. 6 is a top planar view of the fiber optic connector 
device of the invention illustrating the looped seg- 
ment having a variable inner radius of curvature 

55 forming a generally elliptical shape. 

Fig . 7 is a top planar view of the fiber optic con nector 
device of the invention illustrating the looped seg- 
ment having a variable inner radius of curvature 



3 



BNSDCCID: <EP 1 1 62487A2_I_> 



5 



EP1 162 487 A2 



6 



forming a generally oblong shape. 
Fig. 8 is atop planar view of the fiber optic connector 
device of the invention illustrating the looped seg- 
ment having a different variable inner radius curva- 
ture forming a different generally oblong shape. 
Fig. 9 is perspective view of a second exemplary 
embodiment of the fiber optic connector device of 
the invention disposed above a pair of conventional 
optical receptacles. 

Fig. 10 is an enlarged partial perspective view of 
conventional fiber optic ribbon fabric showing a leg 
and a termination connected to the leg. 
Fig. 11 is perspective view of a third exemplary em- 
bodiment of the fiber optic connector device of the 
invention. 

Fig. 12 is a perspective of the fiber optic connector 
article of the invention in Fig. 11 installed onto the 
conventional rack of electronic modules as shown 
in Fig. 1 . 

Fig. 13 is a diagrammatic view depicting the optical 
connections made by the fiber optic connector de- 
vice in Fig. 12. 

DETAILED DESCRIPTION OF THE EXEMPLARY 
EMBODIMENTS 

[0020] A first exemplary embodiment of a fiber optic 
connector 10 of the invention is generally introduced in 
Figs. 3- 5. The fiberoptic connector 1 0 is used for trans- 
mitting light L represented by the arrows from one point 
to another. The fiber optic connector 10 of the invention 
includes a body member 12 and at least one strand of 
optical transmitting material 14. One of ordinary skill in 
the art would appreciate that the at least one strand 14 
of the optical transmitted material can be either a single 
strand or multiple strands as is well known in the art. For 
simplicity of discussion, the at least one strand 1 4 of op- 
tical transmitting material will be referred to as a strand 
of optical transmitting material regardless if it is one 
strand or multiple strands which can be fabricated from 
either glass fiber or plastic fiber. 
[0021] As best shown in Figs. 3 and 4, the body mem- 
ber 12 is formed in a generally U-shaped configuration 
which defines a first linear segment 16, a second linear 
segment 18 and a looped segment 20. The looped seg- 
ment 20 interconnects the first and second linear seg- 
ments 1 6 and 1 8 respectively, thus forming the generally 
U-shaped configuration. The first and second linearseg- 
ments 16 and 18 extend generally parallel with one an- 
other and are disposed apart from one another at a 
spaced distance d'. The spaced distance d' corresponds 
to the centerline distance between optical receptacles 
4' formed into a pair of juxtaposed fiber optic cable mod- 
ules 22a and 22b shown by way of example only in Figs. 
3 and 5. The strand 1 4 of optical transmitting material is 
carried by the body member 1 2 in such a manner that 
the strand 14 of optical transmitting material conforms 
to the generally U-shaped configuration. As is common- 



ly known in the art, the strand 1 4 of optical transmitting 
material has a minimum bend radius whereby bending 
the strand of optical transmitting material beyond the 
minimum bend radius results in degradation or corrup- 

5 tion of the light L being transmitted through the strand 
14. The strand 14 of optical transmitting material trans- 
mits light L around the looped segment 20 because, the 
looped segment 20 has an inner radius r; of curvature 
that is greater than one half of the spaced distance d' 

10 and at least equal to or greater than the minimum bend 
radius r min . 

[0022] The body member 1 2 is fabricated from at least 
one sheet of thin film that is commonly used in the fiber 
optics industry. For the first exemplary embodiment of 
15 the fiber optic connector 1 0 of the invention, the strand 
14 of the optical transmitting material is embedded into 
the body member 12 to form a conventional polymeric 
waveguide. Although other materials might be available 
for fabrication of the body member 1 2 and the strand 1 4, 
preferably, the fiber optic connector 10 of the invention 
is fabricated from a stiff yet flexible material. 
[0023] In Figs. 4 and 5, the inner radius x % of curvature 
of the looped segment 20 is constant. With a constant 
inner radius r, of curvature, the looped segment20forms 
a substantially circular configuration. 
[0024] In Figs. 4 and 5, the looped segment 20 in- 
cludes a first transition looped segment portion 24 and 
a second transition looped segment portion 26. The first 
and second transition looped segment portions 24 and 
26 connect the looped segment 20 to respective ones 
of the first and second linear segments 1 6 and 1 8. Fur- 
ther, the first transition looped segment portion 24 has 
a first outer radius r^ and the second transition looped 
segment portion 26 has a second outer radius of curva- 
ture r^. For the first embodiment of the fiber optic con- 
nector 1 0 of the invention, the first and second outer radii 
r f0 and r^ are equal to each other. Also, the first and 
second outer radii of curvature r^ and r^ must be at 
least equal to or greater than the minimum bend radius 
r mjn of the strand 14 of the optical transmitting material. 
[0025] Although the looped segment 20 is illustrated 
in Fig. 5 as a substantial circular configuration, the 
looped segment 20 can assume other configurations. In 
Figs. 6-8, the inner radius rj of curvature of the looped 
segment 20 is variable. Thus, the configuration of the 
looped segment 20 is also variable. The configurations 
illustrated in Figs. 6-8 are examples of different config- 
urations of the looped segment 20 with a variable inner 
radius r, of curvature. In each instance, the looped seg- 
ment 20 includes a plurality of a looped segment por- 
tions. In brief, at least one looped segment portion of the 
first inner radius of curvature and another looped seg- 
ment portion of a second inner radius of curvature that 
is different from the first inner radius. In Fig. 6, a looped 
segment portion 20a is formed at an inner radius r ja 
while a looped segment portion 20b is formed at an inner 
radius r (b to form a substantially elliptical configuration 
of the looped segment 20. However, the outer radius r 0 
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of the first and second transition looped segment por- 
tions 24 and 26 are equal. In Fig. 7, a looped segment 
portion 20c is straight and is considered to be formed 
with an infinite inner radius r ic ; a looped segment portion 
20d is formed with an inner radius r id ; and, looped seg- 
ment portion 20e is formed as an inner radius r ie to form 
an oblong configuration. Each of these three inner radii 
are different from one another. However, the outer radi- 
us r f0 of the first transition loop segment portion 24 is 
different from the second transition looped portion 26. 
Theoretically, the outer radius r so of the second transi- 
tion loop segment portion 26 is infinite. In Fig. 8, a looped 
segment portion 20f is formed with an inner radius r tf 
and a looped segment portion 20g is formed with an in- 
ner radius r jg which are different from one another. The 
resulting configuration of the looped segment is a differ- 
ent oblong configuration. In all instances, a one half of 
the spaced distance d' is less than the minimum bend 
radius r mjn of the looped segment 20. 
[0026] A second exemplary embodiment of the fiber 
optic connector 110 of the invention is introduced in Fig. 
9. The fiber optic connector 1 1 0 of the invention includes 
the body member 12 that is in a form of a conventional 
fiber optic ribbon fabric 1 1 2 that carries a plurality of fiber 
optic strands 1 1 4 of optical transmitting material. One of 
ordinary skill in the art would appreciate that the single 
fiber optic strand 1 1 4 of the optical transmitting material 
is also representative of a plurality of fiber optic strands. 
[0027] For the second exemplary embodiment of the 
fiber optic connector 1 1 0 of the invention the fiber optic 
ribbon fabric 112 includes a plurality of legs 28. One leg 
28 extends from a respective lateral edge 30 of the first 
and second linear segments 1 6 and 1 8. Although not by 
way of limitation, each one of the legs 28 extends from 
a common lateral edge 30 of the fiber optic ribbon fabric 
112 and terminates at a distal end leg portion 28a and 
its best shown in Fig. 10. The fiber optic ribbon fabric 
1 1 2 also includes a plurality of terminations 32. One ter- 
mination 32 is connected to each one of the distal end 
leg portions 28a as shown in Fig. 10. The strand 114 of 
optical transmitting material extends to and between the 
two respective terminations 32 through the respective 
legs 28 and the body member 12 so that light can be 
transmitted from one termination 32 to the other termi- 
nation 32. The terminations 32, which are conventional 
terminations such as MT ferrules, are sized and adapted 
for insertion into the optical receptacles 4 in the elec- 
tronic modules M1 and M2. 

[0028] As is commonly known by one of ordinary skill 
in the art, the strand 114 of optical transmitting material 
must bend at a radius equal to or greater than the min- 
imum bend radius r min in order for the strand 114 of the 
optical transmitting material to properly transmit light 
through the fiber optic ribbon fabric 1 1 2, as illustrated in 
Fig. 9. Furthermore, although not by way of limitation, 
each leg 28 of the respective first and second linear seg- 
ments 16 and 18 are disposed in respective planes. 
Specifically, the first linear segment 1 6 and the leg 28 



connected thereto is disposed in plane P1 and the sec- 
ond linear segment 18 and the leg 28 are disposed in 
plane P2, both planes being drawn in phantom. 
[0029] A third exemplary embodiment of a fiber optic 
5 connector 21 0 of the invention is introduced in Figs. 1 1 
- 13. The fiber optic connector 210 includes the body 
member 12 in the form of the fiber optic ribbon fabric 
mentioned above. The body member 12 carries a plu- 
rality of fiber optic strands of optical transmitting mate- 
10 rial, connecting different modules as shown schemati- 
cally in Figure 13. The body member 12 forms a serpen- 
tine configuration that defines an array of linear seg- 
ments 216a-216f and a plurality of looped segments 
220a-220e. The array of linear segments 21 6a-21 6f are 
disposed in a generally parallel, sequential relationship 
and disposed apart from one another at a spaced dis- 
tance d' between the sequential ones of the linear seg- 
ments 216a-216f. Respective ones of the looped seg- 
ments 220a-220e interconnect the sequential ones of 
the array of linear segments 21 6a-21 6f. Although not by 
way of limitation, each linear segment 21 6a-21 6f has a 
plurality of legs 28 extending from a common lateral 
edge 230. However, one of ordinary skill in the art would 
appreciate that one or more legs 28 can extend from an 
opposing lateral edge 232 or between the lateral edges 
230 and 232. Similar to the exemplary embodiments of 
the fiber optic connectors of the invention described 
above, each looped segment 220a-220e has an inner 
radius r ( of curvature that is greater than one half of the 
spaced distance d' and is at least equal to or greater 
than the minimum bend radius r min so that light can be 
transmitted from one leg 28 to another leg 28 through 
the body member 12. 

[0030] One of ordinary skill in the art will appreciate 
that each one of the plurality of fiber optic strands of op- 
tical transmitting material extends to and between se- 
lected pairs of legs 28. As diagrammatically illustrated 
in Fig. 13, each one of the legs 28 on any one selected 
pair of legs 28 is located on a different one of the linear 
segments 21 6a-216f. The third exemplary embodiment 
of the fiber optic connector 21 0 of the invention is par- 
ticularly useful for high density or complex optical inter- 
connections of modules such as the assemblage of 
modules M1 -M6 illustrated Fig.1 . Further, as with all em- 
bodiments of the fiber optic connector of the invention, 
the fiber optic connector is particularly useful where'one 
half of the space distance d' is less than the minimum 
bend radius r m}n of the looped segments 216a-216f. In 
Fig. 12, the fiber optic connector 210 of the invention 
selectively and optically connects together the plurality 
of modules that are arranged in a juxtaposed relation- 
ship (as shown Fig. 1). For purposes of discussion, the 
optical connecting positions on the plurality of modules 
are labeled M1 A- M6C. The respective legs 28 that ex- 
tend from the common lateral edge 230 align with and 
engage the optical receptacles 4 in each of the modules 
M1-M6 at identical optical connection positions M1A- 
M6C, as shown in Fig. 1 and Fig. 13. With the legs 28 
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engaged with the optical receptacles 4, sequential ones 
of the array of linear segments 21 6a-21 6f are caused to 
be disposed apart from one another at the spaced dis- 
tance d\ Again, each looped segment 220a-220e has 
an inner radius rj of curvature that is greater than one 
half of the spaced distance d' and is at least equal to or 
greater than the minimum bend radius r min so that light 
can be transmitted from one module to another, partic- 
ularly as diagrammatically illustrated in Fig. 13. Specif- 
ically, by way of example only, each one of the plurality 
of fiber optic strands of optical transmitting material ex- 
tends to and between selected pairs of legs 28 through 
the fiber optic ribbon fabric. Although not by way of lim- 
itation, each one of the legs on any one selected pair of 
legs is located on a different one of the linear segments. 
A skilled artisan would appreciate that the terminations 
32 are sized and adapted to matably engage the optical 
receptacles 4 so that the fiber optic connector article 2 1 0 
of the invention can be secured and provide light to the 
plurality of modules. 

[0031] By comparison with the prior art, many optical 
connections can be made using a single fiber optic con- 
nector of the present invention. The single fiber optic 
connector can easily be installed onto a plurality of mod- 
ules without creating a "bird's nest" effect. Further, the 
single fiber optic connector of the invention can be used 
with electronic modules without consideration of the 
width of the modules or spacing between adjacent op- 
tical receptacles on juxtaposed modules. Also, the sin- 
glefiberopticconnector of the invention can be removed 
from the plurality of modules and replaced without any 
reference to an installation manual designating the ap- 
propriate optical receptacles for the appropriate termi- 
nations. 

[0032] The above-described exemplary embodi- 
ments of the invention have been described by way of 
example only. One of ordinary skill in the art would ap- 
preciate that modifications may be made to these ex- 
emplary embodiments without departing from the spirit 
and concepts of the inventions. 



Claims 

1 . A fiber optic connector device for transmitting light, 
comprising: 

a body member formed in a generally U-shaped 
configuration to define a first linear segment, a 
second linear segment and a looped segment 
interconnecting the first and second linear seg- 
ments, the first and second linear segments ex- 
tending generally parallel with one another and 
being disposed apart from one another at a 
spaced distance; and 

at least one strand of optical transmitting mate- 
rial carried by the body member to conform to 
the U-shaped configuration and having a mini- 



mum bend radius for transmitting light around 
the looped segment, whereby the looped seg- 
ment has an inner radius of curvature greater 
than one half of the spaced distance and at 
5 least equal to or greater than the minimum bend 

radius. 

2. A fiber optic connector device according to claim 1 , 
wherein the body member is fabricated from at least 

10 one sheet of thin film. 

3. A fiber optic connector device according to claim 2, 
wherein the at least one strand of optical transmit- 
ting material is embedded into the body member. 

15 

4. A fiber optic connector device according to claim 1 , 
wherein the at least one strand of optical transmit- 
ting material is one of glass fiber or plastic fiber. 

20 5. a fiber optic connector device according to claim 1 , 
wherein the body member and the at least one 
strand of optical transmitting material is a polymeric 
waveguide. 

25 6. A fiber optic connector device according to claim 1 , 
wherein the body member and the at least one 
strand of optical transmitting material are fabricated 
from a flexible material. 

30 7. A fiber optic connector device according to claim 1 , 
wherein the inner radius of curvature of the looped 
segment is one of constant and variable. 

8. A fiber optic connector device according to claim 1 , 
35 wherein the body member includes a plurality of 

legs with at least one leg extending from a respec- 
tive one of the first and second linear segments. 

9. A fiber optic connector device according to claim 8, 
40 wherein each leg and the respective one of the first 

and second linear segments define respective 
planes. 

10. A fiber optic connector device according to claim 8, 
^5 wherein each one of the legs extends from a com- 
mon lateral edge of the body member and termi- 
nates at a distal end leg portion. 

11. Afiberopticconnectordeviceaccordingtoclaim 10, 
so wherein the body member includes a plurality of ter- 
minations with a respective one of the terminations 
connected to a respective one of the distal end leg 
portions. 

55 1 2. A fiber optic connector device according to claim 1 1 , 
wherein the at least one strand of optical transmit- 
ting material extends to and between any selected 
two terminations though the respective legs and the 
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body member so that light is transmitted from one 
selected termination to the other selected termina- 
tion. 

13. A fiber optic connector device according to claim 1 , 
wherein the looped segment includes a first transi- 
tion looped segment portion and a second transition 
looped segment portion that connect the looped 
segment to respective ones of the first and second 
linear segments, the first transition looped segment 
portion having a first outer radius of curvature and 
the second transition looped segment portion hav- 
ing a second outer radius of curvature whereby the 
first and second outer radii of curvature are one of 
equal to each other and different from one another 
and each one of the first and second outer radii of 
curvature being at least equal to or greater than the 
minimum bend radius of the at least one strand of 
optical transmitting material. 

14. A fiber optic connector device according to claim 1 , 
wherein the looped segment includes a plurality of 
looped segment portions, at least one looped seg- 
ment portion having a first inner radius and another 
looped segment portion having a second inner ra- 
dius different from the first inner radius. 

15. A fiber optic connector device according to claim 1 , 
wherein the one half of the spaced distance is less 
than the minimum bend radius of the at least one 
strand of optical transmitting material. 

16. A fiber optic connector device for transmitting light, 
comprising: 

an elongated fiber optic ribbon fabric carrying 
a plurality of fiber optic strands of optical transmit- 
ting material with each fiber optic strand having a 
minimum bend radius, the fiber optic ribbon fabric 
formed in a serpentine configuration to define an ar- 
ray of linear segments and a plurality of looped seg- 
ments, the array of linear segments disposed in a 
generally parallel, sequential relationship at a 
spaced distance between sequential ones of the lin- 
ear segments and a respective one of the looped 
segments interconnecting the sequential ones of 
the array of linear segments, each linear segment 
having at least one leg extending from a lateral edge 
of the fiber optic ribbon fabric whereby each looped 
segment has an inner radius of curvature greater 
than one half of the spaced distance and at least 
equal to or greater than the minimum bend radius 
so that light can be transmitted from one leg to an- 
other leg through the fiber optic ribbon fabric. 

17. Afiberopticconnectordeviceaccordingtoclaim 16, 
wherein each one of the plurality of fiber optic 
strands of optical transmitting material extends to 
and between selected pairs of legs. 



18. Afiberopticconnectordeviceaccordingtoclaim 16, 
wherein the each one of the legs on any one select- 
ed pair of legs is located on a different one of the 
linear segments. 

5 

19. A fiber optic connector device according to claim 16, 
wherein each one of the legs has a distal end leg 
portion disposed away from the lateral edge and in- 
cludes a termination connected to the distal end leg 

10 portion. 

20. Afiberopticconnectordeviceaccordingtoclaim 16, 
wherein each one of the legs extends from a com- 
mon lateral edge of the body member and termi- 

15 nates at a distal end leg portion. 

21. Afiberopticconnectordeviceaccordingtoclaim 16, 
wherein the one half of the spaced distance is less 
than the minimum bend radius of each fiber optic 

20 strand. 

22. A fiber optic connector device for selectively and op- 
tically connecting together a plurality of modules ar- 
ranged in a juxtaposed relationship, each module 

25 having at least one optical receptacle formed there- 
in, the fiber optic connector article comprising: 

an elongated fiber optic ribbon fabric carrying 
a plurality of fiber optic strands of optical transmit- 
ting material with each fiber optic strand having a 
30 minimum bend radius, the fiber optic ribbon fabric 
formed in a serpentine configuration to define an ar- 
ray of linear segments and a plurality of looped seg- 
ments, the array of linear segments disposed in a 
generally parallel, sequential relationship and a re- 
35 spective one of the looped segments interconnect- 
ing sequential ones of the array of linear segments, 
each linear segment having at least one leg extend- 
ing from a common lateral edge of the fiber optic 
ribbon fabric and positioned along the common tat- 
40 eral edge to align with and engage the optical re- 
ceptacles in each of the modules to optically con- 
nect together the plurality of modules thereby caus- 
ing sequential ones of the array of linear segments 
to be disposed apart from one another at a spaced 
45 distance whereby each looped segment has an in- 
ner radius of curvature greater than one half of the 
spaced distance and at least equal to or greater 
than the minimum bend radius so that light can be 
transmitted from one module to another. 

50 

23. A fiber optic con nector device according to claim 22 , 
wherein each one of the plurality of fiber optic 
strands of optical transmitting material extends to 
and between selected pairs of legs through the 

55 elongated fiber optic ribbon fabric. 

24. A fiber optic con nector device according to claim 23 , 
wherein the each one of the legs on any one SeleCt- 
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ed pair of legs is located on a different one of the 
linear segments. 

25. A fiber optic connector device according to claim 22, 
wherein each one of the legs has a distal end leg 
portion disposed away from the common lateral 
edge and includes a termination connected to the 
distal end leg portion and sized and adapted to mat- 
ably engage the optical receptacle. 
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(54) Fiber optic connector device 

(57) A fiber optic connector transmits light and in- 
cludes a body member and at least one strand of optical 
transmitting material. The body member is formed in a 
generally U-shaped configuration to define a first linear 
segment, a second linear segment and a looped seg- 
ment that interconnects the first and second linear seg- 
ments. The first and second linear segments extend 
generally parallel with one another and are disposed 
apart from one another at a spaced distance. The at 
least one strand of optical transmitting material is carried 
by the body member to conform to the generally U- 



shaped configuration and has a minimum bend radius 
for transmitting light. The looped segment has an inner 
radius curvature greater than one half of the spaced dis- 
tance and is at least equal to or greater than the mini- 
mum bend radius for transmitting light. Another embod- 
iment includes fiber optic ribbon fabric as the body mem- 
ber which is formed into a serpentine configuration to 
define an array of linear segments and a plurality of 
looped segments. This embodiment selectively and op- 
tically connects together a plurality of modules arranged 
in a juxtaposed relationship. 
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